Abstract 


Many systems are developed in respond to the need of more efficient and  less time consuming alternatives to tasks we do in our daily life. The system that has been developed in this project is a photo-based roll-call system. This system is a software which is intended to replace the traditional way of taking the attendance in a class where the lecturer has to do it on paper. The software requests from the lecturer to enter the module number and the group number of the class he is currently teaching.  Within a click of a button the student list is generated. Then the software will display the student name, ID ,and photo. It will wait for the status to be assigned by the lecturer. Afterwards, it will be recorded permanently for further use. 


The system not only allows the attendance to be recorded on the computer but also it allows the generation of valuable reports. There are two types of reports that can be generated which are student report and module report.

Chapter 1: Introduction


In the Etisalat College of Engineering the student attendance in each class, lab and tutorial is taken by the lecturer manually by checking a student list. This process is time consuming and error-prone since a student can mislead the lecturer by acknowledging the presence of another absent student. The only way to stop this happening is for the lecturer to look from the list to the student every time. The goal of this project is to make this process more effective and more efficient through a computer system.


This computer system consists of a program that shows the lecturer each student’s name, photo and ID number as he is going through the attendance process. This screen which shows the photo will also be visible to the class. Then the lecturer can click on the appropriate button to indicate whether the student is present, absent, late, or excused. This computer system will be able to function for each lecture, lab, and tutorial in every year.

Chapter 2: System Overview 


This chapter consists of two main sections which are the statement of requirements and system specification. It is very important to distinguish between them since they are often confused. The statement of requirements details the functionality required by the client while the system specification identifies exactly how this functionality will be delivered.

2.1 Statement of Requirements


The statement of requirements as explained previously involves the participation of the client since it is used to determine exactly what the client wants from the system. In this project the requirements are addressed under five headings which are interface, input and output, performance, constraint, access control.

2.1.1 Interface


The interface as required by the client is divided into two sections. In the first section of the interface the user will have to decide whether the class is a lab or lecture by clicking on the appropriate lab group or lecture group button. Then he has to enter the module number. This allows the system to extract the student list for the second section of the interface.


In the second section of the interface the student’s name, ID, and photo will be shown. This box has to be apparent for a class that can hold up to thirty students. Afterwards, the user will have to choose the status of each student whether it is absent, present, late, or excused.

2.1.2 Input & Output    


After meeting with the client it has been concluded that the input for the system will be photo files and a student list. There has to be a photo for each student in the college. The student list will include Year, Group, Student ID, Student Name, and all module numbers the student is studying. This information will be provided for all students.


There are two forms of output required by the client. The first form is the attendance record which is a record that has the information of each student’s attendance in every class. The second form of output is the reports. The reports can be student reports or module reports. The student report will show all the modules a student is enrolled in. It will also show the number of classes the student was present, absent, late, or excused and the percentage of absenteeism for each module. The module report will show all students enrolled in a certain module. It will give the number of classes each student was present, absent, late, or excused

2.1.3   Performance 


The system will have to work interactively. For example, it will not take a lot of time to swap between pictures in every attendance process. Generating reports is another issue where the response time has to be quick.

2.1.4 Constraint 

The graphical user interface will be programmed using FLTK (Fast Light Tool Kit) which is a cross-platform C++ graphical user interface tool kit for X (UNIX), OpenGL, and Microsoft Windows. Another constraint provided by the client is that the FLUID (Fast Light User Interface Designer) is not allowed to be used in the implementation of the interface.

2.1.5 Access Control

Although an access control is important, this system will not implement any access control function. However, to be on the safe side the program will only be loaded on the staff server. 

2.2 System Specification

After analyzing the requirements, the system specification is written to represent the requirements in a way that helps software engineers to design and implement the system. Requirements are represented in a manner that ultimately leads to successful software implementation [1]. In the system specification the inputs and outputs will be detailed in a way that reflects how they will be used in the system. Functions that show how these inputs and outputs will also be included.

2.2.1 Input 


The input of the system will be obtained from three sources which are the interface, the student list, and the photo files. The input from the interface first section would be the choice of class group and module number. In the second section the user will have a window with the student name, ID, picture which will be shown to the entire class and four buttons to choose whether absent, present, late or excused. The second source of input is the student list which will be a text file that contains (Year, Group, student ID, student name, all module number the student is enrolled in). The third form of input is the photo file. Each photo file will have a picture of a student. The file name will be that student ID number, for example, 1236.jpg.

2.2.2 Output


There are two forms of output to be generated by the system. The first form is the attendance record which is a text file that has three fields; student ID, module number, and attendance status. This file will be generated but not necessarily used by the user since the reports are what the user actually wants to see. 


The second form of output is the report. A report can be a student report or a module report. The student report will show all the modules a student is enrolled in. It will also show the number of classes the student was present, absent, late, or excused and the percentage of absenteeism for each module. The information needed for this report will be obtained from the student attendance record. (i.e. the student attendance record will be both an output and an input file). The module report is another report generated upon user’s request. It will show all students enrolled in a certain module and will give the number of classes each student was present, absent, late, or excused and the percentage of absenteeism. The information needed for this report will also be obtained from the student attendance record.

2.2.3 Functions

The functions in this section are those which shows the interaction between the input and the output. It is important to know that these functions are not necessarily what the system will be built of. They are determined in the specification so that the function decomposition will be an easier task later on. In latter parts of the report it will be seen that some functions were omitted and others were add depending on the system analysis. The following is the list of functions and there description:

· Function 1: Once the user runs the program, the day and time will be recorded by the system. To be used by another function.

· Function 2: The second function will take the first interface output (Year, Group number, module number) and generate the appropriate student list.

· Function 3: The input of this function will be the previous function output (the student list). This function will read each student information (ID and name) one by one. It will take this information and deliver it to the second interface. It will also take the ID to get photo and deliver it to the second interface.

· Function 4: This function will take from the second interface the ID number and status and from the first interface the module number. It will insert the status and module number in the appropriate slot in the student attendance record. It will be able to do that because on one hand it knows the ID number and on the other hand it knows the week number, the day, and exactly which slot because the time is known. A slot represents a class.

· Function 5: This function will be activated upon user’s request. It will be able to deliver two sorts of output:

1) Student report: For this report the function will take from the user the ID number. It will look at all the slots until the current time and record the number of absent classes for each module. Then it will divide the number of absent classes by the total number of classes for each module to find the percentage of absenteeism.

2) Module report: For this report the user will have to enter the module number. The function will then look at every slot and check if it is the same module number. If it is, it will accumulate the number of absent classes. Then it will divide it by (the total number of classes of the module times number of students enrolled in that module).

· A) Sub function: To find the total number of students enrolled in a module. This sub function will go to the student list and count all the students in the year where this module is being taught. 

· B) Sub function: To find the total number of classes for each module we will need a text file with module number and total number of classes for that module. 

A block diagram that shows how these functions interacts is shown in figure 1.
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                                                                Figure 1

Chapter 3: System Analysis

After understanding the requirements and going through the specification, the system now can be analyzed through different tools. In this project three main analysis tools were used which are the function decomposition, DFD (Data Flow Diagram), and CFD (Control Flow Diagram).

3.1 Function Decomposition

The function decomposition allows the developer to break down the system into sub modules. This will help in the implementation and in the maintenance of the system. A function decomposition of the system is shown in figure 2.


3.2 DFD

The Data Flow Diagram shows how the information passes through the system .It also shows any process needed to be done to the data as it moves through the system. The DFD is divided into several levels depending on the depth. In this system there are the DFD levels.  The DFD of the system is shown in figures 3a,3b,3c,3d,3e.
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                                          Figure 3a    Context Diagram
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                                  Figure 3b   DFD Level   0          


[image: image3.png]Level 1
“Generate Class list Info”

Student ID&Photo

class List store





Figure 3c DFD Level 1 (Generate Class List Info) 
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Figure 3d DFD Level 1 (Generate Module Report)
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Figure 3e DFD Level 1 (Generate Student Report)

3.3 CFD

The CFD is another tool which helps in analyzing the system. In CFD the flow of control through the system is shown rather than the flow of data. The CFD of the system is shown in figures 4a and 4b.
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Figure 4a CFD
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Figure 4b CFD

Chapter 4: Design

More time has to be spent on design because it reduces the effort and time spent on implementation. With a good design the developer will have a clearer vision on how to implement the system. The tools developed in the previous chapter, the system analysis tools, are also used in the design. In this chapter two aspects of design will be discussed which are the interface design and design issues.

4.1 Interface Design


The interface design has to meet the client requirements and at the same time has to meet the three golden rules. These golden rules are :

1. Place the user in control.

2. Reduce the user’s memory load.

3. Make the interface consistent. [2]

An example on the commitment to the rules was omitting the need to enter the year and module number which reduced the user’s memory load. 

After setting the boundaries for the interface, the physical structure of the interface was accomplished. The interface can be divided into three sections. 

The first section is the class identification section which contains; one box for the module number, four different radio buttons for the lecture groups (1,2,3,4), four different radio buttons for the lab groups (A, B, C, D), three different radio buttons for the different strands. (Electronic, computer, and communication Engineering), and one button to start the role call.

The second section is the report generation section which should contain two input boxes and two buttons to generate two different types of report.

The last section is the attendance section which must contain a box for the student photo, two output boxes for the student name and ID, four radio buttons for the status of the student (present, late, absent, or excused), and one button (next). Figure 5 shows the implementation of the previous design.
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4.2 Design Issues

An image file format is surely needed. However, there are many common types of file formats available such as Joint Picture Expert Group (JPEG), Windows Bitmap (BMP), Graphics Interchange Format (GIF), Pixar (PXR), Portable Network Graphics (PNG) and Targa (TGA). The difference among these is due to many reasons like pixel depth, ease of portability, support for alpha channel, support for multiple image storage, support for animation and storage space. Most of these formats deploy some compression and other achieves loosely compression. For the sake of simplicity, BMP file format was used for system input and output and no compression method is used. BMP is binary file format that consist of header information and body where image data is located. The maximum bit per depth it allows is 32-bits.

Ch 5: Implementation


In this chapter the fourth stage in the life cycle of the software will be explained which is software implementation. The implementation of the software in this project was smooth because the design clarified the means and methods to be used in implementing the system. This chapter consists of three main sections which are method of implementation, implementation tools and finally implementation difficulties .

5.1 Methods of Implementation


Although there is not a specified way in implementing a software , a method in which the software would be implemented has to be agreed on by the team members. These methods include the water fall model , evolutionary development, formal system development … etc. In this project the water fall model was chosen to be the method in which the system would be implemented since the requirements were well analyzed and understood. Another reason which supported the choice of such a model was the distinct phases of specification and development. Further more, the development of the system did not start until the specification was finalized although some minor alterations were done to the specification during the implementation. These minor alterations are considered as a normal procedure as long as the requirements are met. 

5.2 Implementation Tools


The main language used to implement the system functions is C++. It is well known that the unit of programming in C++ is the class. However, the implementation of the software was based on functions rather than object orientation due to the familiarity of the team members with such way of implementation. The Fast Light Tool Kit (FLTK) was used to provide the graphical user interface. FLTK is a cross-platform C++ GUI toolkit for UNIX®/Linux® (X11), Microsoft® Windows®, and MacOS® X. FLTK provides modern GUI functionality without the bloat and supports 3D graphics via OpenGL® and its built-in GLUT emulation. It is currently maintained by a small group of developers across the world with a central repository on Source Forge [1] . The implementation of the GUI took more time because the user interface designer (FLUID) was not used. This constraint was in the favor of the team members so that they know what actually occurs behind the user interface builder.

5.3 Implementation Difficulties 

The major problem faced during the implementation was displaying students photos in a dynamic pattern i.e. the student photo changes as the next button is pressed during the roll -call. Although an algorithm for reading  sun rastar photos was provided by the supervisor, another way of reading the photos was investigated through out the implementation period. After downloading a more recent version of fltk (fltk 1.3) an image class was found which made the reading of BMP pictures much more easier and also fulfilled the dynamic feature.   

Chapter 6: Testing


In order to test the system it has to be validated and verified. Verification involves checking that the correct system has been constructed i.e. it conforms to its functional and non- functional requirements. On the other hand, in validation the system has to be checked if it has met the specification. It can be done through test scenarios. 

6.1 Verification


Going back to the requirements it can be seen that there are three main functions to be verified. The first function is extracting the correct students from the list. This function has performed precisely. The second function is displaying the correct photo for each student and under several circumstances the function has worked. Finally, the system has to generate precise reports. Both reports have been generated accurately. 

6.2 Validation


To validate the system two types of tests were applied. The first type is the component testing in which every component, mainly a function, was tested and the results were verified with the specification before integrating it to the system. The second type of testing was the black box testing where the entire system was tested. The black box method is based on inputs or cases that causes the system to behave anomalously. In each case a solution was realized in order to overcome the situation.  Some of these cases are shown in the following sections.

6.2.1 Missing Status


The user has to choose an attendance status for the student before moving to the next one. If he missed assigning a status, wrong reports will be generated. To overcome this situation the system has been modified in order to handle such a case. Figure 5 shows the respond of the system when the user misses a status. 
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Figure 5 Respond to missing status

6.2.2 Incorrect Module Number


Another case which the system might encounter is an incorrect module number. If the user enters a module number that is not in the database then the system will not function properly. Therefore, an alteration was made so that the system will notify the user for the incorrect module number entry.  Figure 6 displays the system response for such case.
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Figure 6 System response to incorrect module number

6.2.3 Deactivating Start Roll-Call Button


In the interface two buttons invokes the same function. These button are the next button and the start roll-call button. In order not to confuse the user the start roll-call button has been deactivated after displaying first student info. Figure 7 shows the deactivation of the button.
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Figure 6 Deactivation of roll-call button

Chapter 7    Conclusion

7.1 Summary


After going through the life cycle of the software which has been developed in this project, it is important to recall that the system worked and performed successfully. Although the system has started with some limitations such as limiting the input to the third year students only, it can now handle any student in the college. It can also handle special cases such as students who repeated the year or carried some modules to the following year. Another feature to be mentioned is that the software is flexible i.e. it can be modified to accept new functionalities required by the client. The team has thought about some of these new functionalities that can be added to the system and it is discussed in the following section.

7.2 Future Work


Since nothing created by humans is perfect, the system defiantly can be improved and more functionalities can be added. Unfortunately, time was not available to implement all of these ideas. Therefore, it was left for future work. Some of these ideas are discussed in the following sections.

7.2.1 Warning Reports


Another report which can be added to the software is the warning report. This report will contain all student names and IDs with the number of warnings they have in each module they are enrolled in. For more convenience the warning reports can be categorized according to the batch or group number.  

7.2.2 Reports Time Interval


In the current system the reports are generated carrying the information being recorded from the beginning of the semester till the present time. Another option which can be added is allowing the user to enter a time interval in which he wants to view the attendance record through reports. 

7.2.3 Intranet

In order to make the system more useful for the students some of its features,  such as generating reports, can be shared through the intranet. Therefore, the student can check his attendance report at any place without consuming the registrar time.

7.2.4 Managing Attendance Record


If a mistake exists in the attendance record it has to be corrected by opening the file and checking the desired class. This task can be done more efficiently by using an option which asks the user to enter the class’s day and time and then it shows him the part of the attendance record that he wants to correct.  
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